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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high precision 
laser machining which is controlled so as not to be 
affected thermally while the machining speed is 
maintained as high as possible. 

SOLUTION: The laser beam machine is such that it 
machines plural different machining parts A, B, C of a 
work 10 and that it is equipped with a laser generator 1 
generating laser beam, a laser beam scanner 5 for 
deflecting a laser beam so that the plural different 
machining parts are successively irradiated with the 
laser beam, a means for preliminarily setting a laser 
irradiation time per one machining on one part of the 
work 10, and a controller 20 for controlling the laser 
beam scanner for the purpose of successively moving 
the machining parts in time-division manner so that the 
laser irradiation time per one machining on each part 
does not exceed the preset time. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laser oscillation machine which is laser-beam-machining equipment into which the 
processing part where the plurality of a work piece differs is processed, and generates a laser 
beam, A laser beam scanner means to deflect a laser beam so that the sequential exposure of 
the laser beam generated from this laser oscillation machine may be carried out in the 
processing part where the plurality on said work piece differs, An irradiation time setting means 
by which the laser radiation time amount per [ to one processing part on said work piece ] 
processing is set up beforehand, Laser-beam-machining equipment characterized by having the 
control means which controls said laser beam scanner means in order to carry out the sequential 
shift of said processing part in time sharing so that the laser radiation time amount in the case 
of one processing to each processing part may not exceed said setting irradiation time. 
[Claim 2] It is laser-beam-machining equipment according to claim 2 switched to a said shutter 
means cutoff-in case of shift of processing part have further shutter means which is arranged 
between said laser oscillation machine and laser beam scanner means, and switches 
passage/cutoff of laser beam by which incidence was carried out, and according [ said control 
means ] to said laser beam scanner means-side. 

[Claim 3] It is laser-beam-machining equipment according to claim 2 which is further equipped 
with a laser beam output detection means to detect the output energy of the laser beam after 
said shutter means passage, and will start shift of the processing part by said laser beam 
scanner means if said control means becomes smaller than the set point predetermined in this 
detected output energy. 

[Claim 4] It is laser-beam-machining equipment according to claim 1 which said laser oscillation 
machine generates pulse laser light, and the continuation shots per hour per [ to one processing 
part on a work piece ] processing is set to said irradiation time setting means, and controls said 
laser beam scanner means so that said control means may carry out the sequential shift of said 
processing part in time sharing so that the laser shots per hour in the case of one processing to 
each processing part may not exceed said setting shots per hour. 

[Claim 5] Said control means is laser-beam-machining equipment according to claim 1 which 
controls the method of two or more cycle repeat **** aforementioned laser beam scanner 
means for the processing which performs laser radiation of every said setting irradiation time to 
each processing part in order of predetermined [ which was set up beforehand ]. 
[Claim 6] The mask formed so that the optical passage hole of the configuration from which it is 
arranged in the laser beam on the street between said work piece and a laser beam scanner 
means, and plurality differs, or magnitude might be arranged in on the same periphery, Laser- 
beam-machining equipment according to claim 1 further equipped with the rotation driving means 
which the rotation drive of this mask is carried out [ driving means ] a core [ the core of said 
periphery ], and locates one of said two or more of the optical passage holes in said laser beam 
on the street. 

[Claim 7] The sheet-like mask formed so that the optical passage hole of the configuration from 
which it is arranged in the laser beam on the street between said work piece and a laser beam 
scanner means, and plurality differs, or magnitude might be put in order in the direction of a 
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a^^^fachining equipment according to clain^B^ir 



single dimension, Laser-bean^Pfachining equipment according to clairmBPurther equipped with a 
slide means to carry out slide migration of this sheet-like mask in the direction in which said 
optical passage hole was installed side by side, and to locate one of said two or more of the 
optical passage holes in said laser beam on the street. 

[Claim 8] While the laser oscillation machine which is laser-beam-machining equipment into 
which the processing part where the plurality of a work piece differs is processed, and generates 
a laser beam, and said work piece are laid So that the sequential exposure of the laser beam 
generated from said laser oscillation machine may be carried out in the processing part where 
the plurality on said work piece differs A movable migration stage, An irradiation time setting 
means by which the laser radiation time amount per [ to one processing part on said work 
piece ] processing is set up. beforehand, Laser-beam-machining equipment characterized by 
having the control means which carries out migration control of said migration stage in order to 
carry out the sequential shift of said processing part in time sharing so that the laser radiation 
time amount in the case of one processing to each processing part may not exceed said setting 
irradiation time. 

[Claim 9] It is laser-beam-machining equipment according to claim 8 switched to a said shutter 
means cutoff-in case of shift of processing part have further shutter means which is arranged 
between said laser oscillation machine and work pieces, and switches passage/cutoff of laser 
beam by which incidence was carried out, and according [ said control means ] to said migration 
stage-side. 

[Claim 10] It is laser-beam-machining equipment according to claim 9 which is further equipped 
with a laser beam output detection means to detect the output energy of the laser beam after 
said shutter means passage, and will start shift of the processing part by said migration stage if 
said control means becomes smaller than the set point predetermined in this detected output 
energy. 

[Claim 11] It is laser-beam-machining equipment according to claim 8 which said laser oscillation 
machine generates pulse laser light, and the continuation shots per hour per [ to one processing 
part on a work piece ] processing is set to said irradiation time setting means, and carries out 
migration control of said migration stage so that said control means may carry out the sequential 
shift of said processing part in time sharing so that the laser shots per hour in the case of one 
processing to each processing part may not exceed said setting shots per hour. 
[Claim 12] Said control means is laser-beam-machining equipment according to claim 8 which 
carries out migration control of the method of two or more cycle repeat **** aforementioned 
migration stage for the processing which performs laser radiation of every said setting irradiation 
time to each processing part in order of predetermined [ which was set up beforehand ]. 
[Claim 13] The mask formed so that the optical passage hole of the configuration from which it 
is arranged in the laser beam on the street between said laser oscillation machines and work 
pieces, and plurality differs, or magnitude might be arranged in on the same periphery, Laser- 
beam-machining equipment according to claim 8 further equipped with the rotation driving means 
which the rotation drive of this mask is carried out [ driving means ] a core [ the core of said 
periphery ], and locates one of said two or more of the optical passage holes in said laser beam 
on the street. 

[Claim 14] The sheet-like mask formed so that the optical passage hole of the configuration 
from which it is arranged in the laser beam on the street between said laser oscillation machines 
and work pieces, and plurality differs, or magnitude might be put in order in the direction of a 
single dimension, Laser-beam-machining equipment according to claim 8 further equipped with a 
slide means to carry out slide migration of this sheet-like mask in the direction in which said 
optical passage hole was installed side by side, and to locate one of said two or more of the 
optical passage holes in said laser beam on the street. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amelioration for inhibiting the fall of the 
process tolerance under the effect of the heat at the time of processing especially about the 
laser-beam-machining equipment which performs laser beam machining, such as drilling and 
cutting, to polymeric materials, the ceramics, composite material, etc. using a laser beam. 
[0002] 

[Description of the Prior Art] Although many infrared light laser, such as a C02 laser, is usually 
conventionally used for laser beam machining, such as drilling and cutting, cutting by this infrared 
light laser heats the cutting section, since it is evaporation or a cutting process which carries 
out melting, the thermal metamorphism of the cutting section circumference and heat 
deformation are not avoided, but there is a limitation also in process tolerance. 
[0003] Instead of this, drilling and cutting processing using UV laser beams (ultraviolet laser 
light), such as excimer laser and a higher harmonic of an YAG laser, attract attention these days. 

[0004] Laser beam cutting by this UV laser beam is cold cutting which does not use a laser 
beam as heat energy, but sympathizes with laser wavelength, and cuts association by 
photochemical reaction. For this reason, this laser beam cutting is ideal highly precise cutting 
which has neither a thermal effect nor heat deformation theoretically. It is said that especially 
excimer laser is suitable for drilling, such as polymeric materials, ceramics, and composite 
material, and cutting. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the laser-beam-machining equipment 
using such a UV light, when it operated by raising the repeat frequency (oscillation frequency) of 
a pulse oscillation to near the highest frequency of several 100 HZ extent, a thermal effect 
which was seen by processing by the above-mentioned infrared light laser occurred, and the 
problem of reducing process tolerance remarkably occurred. Evaporation of a work material like 
[ in infrared processing of the case of UV laser beam processing ] occurs, and this cause is 
considered to be because for the heating molecule of this work material that evaporated to 
adhere again on the surface of a work material as cutting and drilling advance, when the repeat 
frequency of a pulse oscillation is raised. 

[0006] Thus, since he was trying to irradiate UV pulse laser light continuously to one processing 
part until drilling and cutting were completed, when UV pulse laser light performed drilling, 
cutting, etc., and it was going to raise the repeat frequency of pulse laser light and was going to 
raise working speed in the conventional technique, a thermal effect which was seen by infrared 
light laser beam machining occurred, and there was a problem of reducing process tolerance 
remarkably. 

[0007] Although how to stop a laser beam exposure periodically can be considered in order to 
make this problem solve, it is not clear anymore whether the frequency tended to be repeatedly 
raised in this for what purpose, and it was going to raise working speed. 

[0008] This invention was made in view of such the actual condition, and it aims at offering the 
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laser-beam-machining equipmWt which can make highly precise laser^Wm machining which 
suppressed the effect of heat, maintaining working speed at a high speed as much as possible. 
[0009] 

[Means for Solving the Problem and its Function and Effect] The laser oscillation machine which 
is laser-beam-machining equipment into which the processing part where the plurality of a work 
piece differs is processed in the 1st invention, and generates a laser beam, A laser beam scanner 
means to deflect a laser beam so that the sequential exposure of the laser beam generated from 
this laser oscillation machine may be carried out in the processing part where the plurality on 
said work piece differs, An irradiation time setting means by which the laser radiation time 
amount per [ to one processing part on said work piece ] processing is set up beforehand, He is 
trying to have the control means which controls said laser beam scanner means in order to carry 
out the sequential shift of said processing part in time sharing so that the laser radiation time 
amount in the case of one processing to each processing part may not exceed said setting 
irradiation time. 

[0010] In the 1st starting invention, it is made to carry out the sequential shift of said processing 
part in time sharing so that the laser radiation time amount in the case of one processing to 
each processing part may not exceed the setting irradiation time set up beforehand. That is, 
after performing laser radiation by said setting irradiation time to the processing part concerned, 
laser radiation is performed by said setting irradiation time once [ at least ] to other exposure 
parts, and the laser radiation to the exposure part concerned is made to resume after this. 
[001 1] Therefore, in this invention, since it was made to make the laser radiation to the 
processing part concerned resume after it made the processing part shift to other parts and 
temperature fell before the effect of the heat by laser continuous irradiation occurred in the 
processing part concerned, the effect of heat distortion of a work piece can be suppressed 
without reducing laser working speed, and, thereby, a high speed and highly precise laser beam 
machining can be made. 

[0012] Moreover, while the laser oscillation machine which is laser-beam-machining equipment 
into which the processing part where the plurality of a work piece differs is processed in the 2nd 
invention, and generates a laser beam, and said work piece are laid So that the sequential 
exposure of the laser beam generated from said laser oscillation machine may be carried out in 
the processing part where the plurality on said work piece differs A movable migration stage, An 
irradiation time setting means by which the laser radiation time amount per [ to one processing 
part on said work piece ] processing is set up beforehand, It had the control means which carries 
out migration control of said migration stage in order to have carried out the sequential shift of 
said processing part in time sharing so that the laser radiation time amount in the case of one 
processing to each processing part may not exceed said setting irradiation time. 
[0013] He replaces with the laser beam scanner of the 1st previous invention, and is trying to 
move a processing part by migration of the work piece by this migration stage in this 2nd 
invention using a migration stage. 

[0014] Therefore, also in this 2nd invention, the effect of heat distortion of a work piece can be 
suppressed without reducing laser working speed, and a high speed and highly precise laser beam 
machining can be made now. 
[0015] 

[Embodiment of the Invention] The example of this invention is explained to a detail according to 
an accompanying drawing below. 

[0016] The 1st example of this invention is shown in drawing 1 . 

[0017] The laser-beam-machining equipment of this 1st example performs drilling processing to 
work pieces, such as polymeric materials, ceramics, and composite material, using excimer laser 
light. 

[0018] In drawing 1 , incidence of the excimer pulse laser light generated from the laser head 1 
of a excimer laser oscillator is carried out to a beam splitter 3 via the shutter 2 which makes a 
laser beam pass / intercept. A shutter 2 consists of shutters which switch passage/cutoff of the 
laser beam using a galvanometer or a piezoelectric device, and switches closing motion of an 
optical path on number msec level. 
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j^Pleams sampled by the beam splitter 3^^^i 



[0019] Incidence of some laSKeams sampled by the beam splitter 3^Warried out to the laser 
output sensor 4. The laser output sensor 4 consists of photo detectors, and inputs the output 
into a control section 20. A control section 20 measures the output energy E of each pulse of 
the pulse laser light by which outgoing radiation was carried out based on this light-receiving 
output. 

[0020] The deviation scan of that optical path is carried out so that the sequential exposure of 
the laser beam by which incidence of the laser beam which passed the beam splitter 3 was 
carried out to the laser scanner 5, and incidence was carried out with this laser scanner 5 may 
be carried out in the processing part (in this case, three processing parts A, B, and C) where the 
plurality on a work piece 10 differs. 

[0021] The device which carries out the rotation drive of the deviation mirror, using a 
galvanometer or a piezoelectric device as this laser scanner 5 is adopted, and carries out the 
deviation scan of the laser beam by which incidence was carried out in the direction of 
arbitration at a high speed. 

[0022] On each optical path deflected with the laser scanner 5 (in this case, three optical paths), 
slits SL1-SL3, the scanner mirrors M1-M6, and the masks MK1-MK3 for beam shaping 
(aperture) with which the processing pattern and the mask pattern of an analog were formed are 
matched with lenses L1 -L3, and a laser beam is irradiated by the work piece 1 0 via these. The 
location of these scanner mirrors M1-M6, the masks MK1-MK3 for beam shaping (aperture), and 
lenses L1-L3 and an include angle can be finely tuned now by the control section 20. 
[0023] A work piece 10 is laid on the processing table 1 1 movable in the XY direction, and drilling 
processing is carried out by the laser beam by which incidence was carried out. 
[0024] A control section 20 performs the location of the deactivation of the laser oscillation 
machine 1 , closing motion of a shutter 2, laser scan control of the laser scanner 5, migration 
control of the processing table 1 1, the scanner mirrors M1— M6, the masks MK1 — MK for beam 
shaping (aperture), and lenses L1-L3, fine-tuning control of an include angle, etc. 
[0025] In case a hole is formed in three processing parts A, B, and C which drawing 1 shows, he 
is trying to eliminate the bad influence of heat in this configuration, by carrying out time-sharing 
distribution and irradiating pulse laser light with the laser scanner 5, in three processing parts A, 
B, and C at a work piece 10, as shown in drawing 2 . 

[0026] That is, in drawing 2 , the laser shots per hour qc which carries out continuous irradiation 
in one processing part in the case of one processing (a part for 1 cycle) is set up beforehand. 
This laser shots per hour qc is set as the number which the effect of the heat mentioned above 
even if it carried out continuous irradiation of a laser beam to one processing part does not 
generate, and forms a perfect hole in one processing part by repeating the laser radiation to 
which this 1 cycle changes from qc individual multiple times (a part for n cycle). Therefore, all 
laser shots-per-hour Qt to one processing part serves as n-qc. 

[0027] That is, after only qc individual carries out [ as opposed to / first / at drawin g 2 / the 
processing part A ] continuous irradiation of the pulse laser light, then moving a processing part 
to B with the laser scanner 5, and only qc individual's carrying out continuous irradiation of the 
pulse laser light and completing this, a processing part is further moved to C with the laser 
scanner 5, and only qc individual carries out continuous irradiation of the pulse laser light. The 
1st processing cycle is completed now. And a hole is formed in three processing parts A, B, and 
C by repeating such a processing cycle n times. 

[0028] Hereafter, the operations sequence of a control section 20 at the time of performing the 
above-mentioned drilling laser beam machining is explained more to a detail with reference to 
the flow chart of drawing 3 f and the timing diagram of drawin g 4 R> 4. 

[0029] First, in advance of a start up, each following parameter is set as a control section 20 
(step 100). 

[0030] - laser shots-per-hour qc, processing mark jc, and processing cycle severaln per [ to the 
processing part of f.1 oscillation frequencies (repeat frequency) of a pulse oscillation of the 
desired value E and the laser oscillation machine 1 of the oscillation energy of each pulse of the 
laser oscillation machine 1 ] processing — in this case The oscillation frequency f was set to the 
highest frequency which can be oscillated with the laser oscillation vessel 1 concerned, for 
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example, 500HZ(s), and the ^IKt of heat had occurred in the conventlWal technique on the 
occasion of processing in such high frequency. 

[0031] Among the above-mentioned parameters, the processing mark jc show the number of 
processing parts, and after the above-mentioned setup which is jc=3 is completed in this case, a 
control section 20 sets variable-parameter j showing a processing location to j= 1 , after making a 
shutter 2 close (step 1 10) (step 120). In addition, suppose that j= 1 corresponds to the 
processing part A, j= 2 corresponds to the processing part B, and j= 3 corresponds to the 
processing part C. 

[0032] Next, a control section 20 gives a command to a scanner 5 so that a laser beam may be 
irradiated by the 1st processing part A. Thereby, a scanner 5 is driven (refer to drawing 4 (c)), 
and after positioning corresponding to the given command is completed, a signal in position is 
returned to a control section 20 (steps 130 and 140). 

[0033] If this signal in position is received, after a control section 20 will make open the shutter 
2 which suited the closed state (refer to drawing 4 R> 4 (d)), it starts the laser oscillation 
machine 1 and makes a pulse laser oscillation start (refer to steps 150 and 160 and drawing 4 

(a)). 

[0034] Consequently, pulse laser light will be irradiated to the 1st processing part A of a work 
piece 10, and drilling processing to the 1st processing part A is started (refer to drawing 4 (b)X 
[0035] In a control section 20, by being made to carry out counting of the laser shots per hour 
after a shutter 2 becomes open, for example based on the output of the laser output sensor 
(photo detector) 4, and comparing these enumerated data with the setting shot numeric value 
qc, continuous irradiation of the pulse laser light is carried out to the 1st processing part A of a 
work piece 10 until enumerated data are in agreement with the setting shot numeric value qc 
(steps 1 70 and 1 80). 

[0036] On the other hand, if said enumerated data reach the setting shots per hour qc, a control 
section 20 will start the processing which makes the shutter 2 in an open condition close. Under 
the present circumstances, if a shutter 2 becomes close till the place which can intercept a 
laser beam to the energy level which does not have effect in processing even if a shutter 2 does 
not become close completely, it enables it to make high-speed laser beam machining more in 
this example, as the scanning actuation to the next processing part with the laser scanner 5 is 
started immediately. 

[0037] For this reason, when laser output energy is [ the laser output energy detected by the 
laser output sensor 4 ] less than the set point as compared with the predetermined set point E, 
he is trying for a control section 20 to start the scanning actuation to the next processing part 
with the laser scanner 5. 

[0038] The average Eav of pulse energy value Ei-Ei+m of m pulse Pi-Pi+m is calculated using 
the output of the laser output sensor 4, and when this value Eav turns into below the 
predetermined set point Ec, he is trying to start the scanning actuation to the next processing 
part in this case, since there is dispersion in the one-piece pulse energy value E of one piece 
(step 200). 

[0039] Next, if Eav<=Ec is materialized, after a control section's 20 carrying out variable- 
parameter j showing a processing location +one and making it 2, this variable-parameter j will 
judge whether said set-up processing mark jc (in this case, 3) were exceeded (steps 210 and 
220). 

[0040] the case where it is j<=jc in step 220 — the processing cycle concerned — setting — all 
processing parts — since laser radiation termination will have been carried out, a control section 
20 gives a command to the laser scanner 5 so that a processing part may be moved to the next 
j-th processing part (in this case, the 2nd processing part B) (refer to drawing 4 (c)). 
[0041] the procedure of step 140 - step 230 is repeated twice [ more ] like the following — the 
2nd processing part B of a work piece 10, and the 3rd processing part C — receiving — pulsed 
light — respectively — every [ setting shots-per— hour qc ] — laser radiation will be carried out. 
[0042] The laser radiation of the 1 st processing cycle is completed above. 

[0043] Since it will be set to j= 4 if variable-parameter j is carried out +one at step 210 after the 
laser radiation to the 3rd processing part C of the 1st processing cycle is completed, j>jc is 
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materialized at step 220. The^ore, a procedure shifts to step 240 nexWi this case. 

[0044] In step 240, it is judged whether the number of processing cycles reached the set point n. 

[0045] At a present stage, since the 1st processing cycle was only completed, a procedure shifts 
to step 120, and the laser scanner 5 is scanned so that laser may be again irradiated by the 1st 
processing part A (step 130). the procedure of step 140 - step 230 is repeated 3 times like the 
following — the 1st processing part A of a work piece 10, the 2nd processing part B, and the 3rd 
processing part C — receiving — pulsed light — respectively — every [ setting shots-per-hour 
qc ] — the 2nd processing cycle by which laser radiation is carried out is performed. 
[0046] And a predetermined hole is formed by such a processing cycle being repeated n times to 
the 1st processing part A of a work piece 10, the 2nd processing part B, and the 3rd processing 
part C. 

[0047] After n times of such processing cycles are completed (step 240), a shutter 2 is made 
close by the control section 20, and laser oscillation is stopped. Moreover, when other 
processing parts exist on a work piece 10, the processing table 1 1 is moved and the again same 
actuation as the above-mentioned is performed. 

[0048] In addition, the closing motion velocity diagram of a shutter 2 enables it to adjust the rise 
time, a fall time, etc. to arbitration according to processing conditions, such as a processing 
ingredient and the processing depth, as shown in drawing 4 (d). 

[0049] Thus, in this 1 st example, since it was made to perform processing which distributed the 
processing part to time sharing so that the continuation shots per hour to one processing part 
might not exceed the predetermined set point qc, the bad influence of the heat generated when 
long duration continuous irradiation of the ultraviolet-rays excimer laser light is carried out on a 
high repeat frequency can be inhibited, and highly precise laser beam machining can be made. 
[0050] The 2nd example of this invention is shown in drawin g 5 . 

[0051] He is trying to transform the configuration of the optical system allotted all over the laser 
beam way from a scanner 5 to a work piece 10 in this 2nd example. 

[0052] That is, the masks MK1-MK3 for beam shaping allot first, the scanner mirrors M1-M6 
allot that latter part, and he is trying to arrange the Ftheta lens 30 which carries out image 
formation possible [ of the laser beam ] to the work-piece location which is proportional to the 
deflecting angle of an incidence laser beam in that latter part further on each optical path 
deflected with the laser scanner 5 (in this case, three optical paths). 

[0053] Also in this example, as laser beam machining which distributed the processing part to 
time sharing is performed like the 1st previous example so that the continuation shots per hour 
to one processing part may not exceed the predetermined set point qc, it is made to perform 
highly precise laser beam machining which inhibited the effect of heat. 
[0054] The 3rd example of this invention is shown in drawing 6 . 

[0055] He does not scan a laser beam with the laser scanner 5, but is trying to move the laser 
radiation location to a work piece 10 like a previous example in this 3rd example by carrying out 
two-dimensional migration of the processing stage 1 1 in the XY direction. 

[0056] In drawin g 6 , the excimer pulse laser light generated from the laser head 1 of a excimer 
laser oscillator is irradiated by the work piece 10 on the processing stage 11 through a shutter 2, 
a beam splitter 3, the deviation mirror 40, the mask MK for beam shaping, and a lens 41. 
[0057] In this case, to the work piece 10, it has four processing part A-D. 
[0058] Drawing 7 shows the laser-beam-machining procedure by this 3rd example, and has 
substituted steps 135 and 235 for steps 130 and 230 of the flow chart of previous drawing 3 in 
the flow chart of drawing 7 , and others are the same as that of the flow chart of drawing 3 R> 3. 

[0059] that is, in case it is alike, it sets in this 3rd example and a laser radiation part is moved, 
he is trying to move also in this 3rd example, on the processing stage 1 1, although the point of 
performing laser beam machining which distributed the processing part to time sharing is the 
same as a previous example so that the continuation shots per hour to one processing part may 
not exceed the set point qc 

[0060] The 4th example of this invention is shown in drawing 8 . 
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[0061] As [ show / this 4th 




iple / to drawin g 9 / mask MKa-MKc 




earn shaping arranged 



in a laser beam on the street ] While the optical passage hole (mask pattern) 50 of the 
configuration from which plurality differs, and magnitude considers as the rotary mask formed on 
the mask plate 51 He chooses a desired configuration and the mask pattern 50 (50a r 50b) of 
magnitude, and is trying to make it located in a laser beam on the street by carrying out rotation 
positioning of these rotary mask MKa-MKc by motor MTa-MTc, respectively. The encoder 52 is 
arranged on the revolving shaft of motor MTa-MTc, respectively, and a control section 20 feeds 
back the rotation position signal of the motor shaft detected by these encoders 52, and performs 
rotation point-to-point control of rotary mask MKa-MKc. 

[0062] In this case, laser is irradiated by the location Xb which attached hatching, when laser is 
irradiated by the location Xa which attached hatching when the mask pattern 50 with which 
plurality differs was arranged on two peripheries which have a different radius (concentric 
circular) and rotary mask MKa-MKc chose mask pattern 50a by the side of an outside periphery 
and it chooses mask pattern 50b by the side of an inner periphery. 53 is the center of rotation. 
[0063] namely, as shown in drawing 8 , on each optical path deflected with the laser scanner 5 
(in this case, three optical paths) Although the fixed vendor mirrors M1, M3, and M5, the working 
vendor mirrors M2, M4, and M6, and mask MKa-MKc for beam shaping are matched with working 
image formation lens La~Lc and a laser beam is irradiated by the work piece 10 via these The 
working vendor mirrors M2, M4, and M6 and working image formation lens La-Lc In this case, in 
the direction of X, slide migration is possible and it has come, and the optical path of a laser 
beam is changed so that a laser beam may be irradiated by these slide migration in two exposure 
locations Xa and Xb on above-mentioned mask MKa-MKc. 

[0064] Migration of these working vendor mirrors M2, M4, and M6 and working image formation 
lens La-Lc is performed by the control section 20 synchronizing with scanning actuation of the 
laser scanner 5. In addition, as shown in drawing 9 , when the radius of phid and an outside 
periphery is set to phiD for the radius of an inner periphery, the migration length of the working 
vendor mirrors M2, M4, and M6 at the time of changing the above-mentioned exposure locations 
Xa and Xb and working image formation lens La-Lc is set to phi D-phi d. 

[0065] Thus, in this 4th example, since it enabled it to choose the mask pattern of arbitration 
immediately by rotating mask MKa-MKc for these beam shaping using mask MKa-MKc for beam 
shaping in which the mask pattern with which plurality differs was formed, the mask exchange 
activity for mask pattern modification can be lost, and working efficiency can be raised. 
[0066] In addition, also in this 4th example, as laser beam machining which distributed the 
processing part to time sharing is performed like the 1 st previous example so that the 
continuation shots per hour to one processing part may not exceed the predetermined set point 
qc, it is made to perform highly precise laser beam machining which inhibited the effect of heat. 
[0067] Drawing 10 shows the modification of mask MKa-MKc for beam shaping used in the 
example shown in previous drawing 8 , does not rotate a mask in this case, and chooses a 
desired mask pattern by carrying out slide migration of the mask. 

[0068] Between the drive roller 54 connected to the revolving shaft of the motor MT by which 
the encoder 52 was attached, and the tension roller 55, the sheet-like mask 56 is passed by 
anchoring at the ends through and the mask pattern 50 with which plurality differs in the 
direction of one dimension is installed by the sheet-like mask 56. It is formed in the web material 
56 on a background long hole 57 so that a laser beam can pass. 

[0069] Therefore, it is made for a desired mask pattern to be located on a laser radiation 
location by carrying out the rotation drive of the motor MT, and making the slide migration of the 
web material 56 carry out in the direction of X in this case. 

[0070] In addition, you may make it apply to the 3rd example which showed the mask for beam 
shaping shown in drawing 9 and drawing 10 to previous drawing 6 . 

[0071] in addition, the configuration shown in drawing 8 when the sheet-like mask shown in this 
drawing 10 was used — setting — the working vendor mirrors M2, M4, and M6 and working 
image formation lens La-Lc — a slide — it is not necessary to make it movable 
[0072] In addition, although laser beam machining was ended after setting up processing cycle 
several n and completing processing of processing cycle several of these n in each example 



http://www4.ipdl.ncipi.go jp/cgi-bin/tranj/veb_cgLejje 



2005/06/08 



.JP,11-047965,A [DETAILED DESCRIPTION] 



7/7 s<— v 



mentioned above If total shol^5er-hour Qt which cutting of one procWmng part takes is set up 
beforehand and the enumerated data of the total of a laser shots per hour reach this setting 
shot numeric value Qt in each processing part, you may make it terminate automatically laser 

. beam cutting in the processing part concerned. 

[0073] Moreover, although it was made to make the laser radiation in the processing part 
concerned resume in the above-mentioned example if the laser shots per hour in one processing 

" - part reached the set point qc after carrying out sequential execution of the laser radiation in all 
processing parts besides after that, the sequence of this laser radiation is arbitrary. What is 

r necessary is in short, just to insert the laser radiation in other processing parts once [ at least ] 
in one processing part between the continuation laser radiation in a certain cycle, and the laser 
radiation in the following cycle. 

[0074] By the way, although the laser shots per hour of a pulse laser restricted the continuous 
irradiation time amount per time in one processing part in the above-mentioned example The 
continuous irradiation time amount Tc per time in one processing part is set up beforehand, and 
you may make it restrict laser radiation time amount by comparing with said setup time Tc the 
continuous irradiation time amount which actually clocked continuous irradiation time amount 
and this clocked it on the occasion of the laser radiation in each processing part. 
[0075] Moreover, if the continuous irradiation time amount Tc restricts the laser radiation per 
time in one processing part, this invention is applicable not only to pulse laser light but 
continuation light laser. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the 1 st example of this invention. 

[Drawing 2] The timing diagram which shows the laser-beam-machining actuation by the 1st 
example. 

[ Drawing 3] The flow chart which shows the laser-beam-machining actuation by the 1st example. 

[Drawing 4] The timing diagram which shows the laser-beam-machining actuation by the 1 st 
example. 

[Drawing 5] Drawing showing the 2nd example of this invention. 
[Drawing 6] Drawing showing the 3rd example of this invention. 

[Drawing 7] The flow chart which shows the laser-beam-machining actuation by the 3rd 
example. 

[Drawing 8] Drawing showing the 4th example of this invention. 

[Drawing 9] Drawing showing the mask for beam shaping used in the 4th example. 

[Drawing 10] Drawing showing the modification of the mask for beam shaping used in the 4th 

example. 

[Description of Notations] 

1 — Laser oscillation machine 2 — Shutter 3 — Beam splitter 

4 — Laser output sensor 5 — Laser beam scanner 

10 — Work piece 1 1 — Migration stage 20 — Control section 

30 — Ftheta lens 40 — Deviation mirror 41 — Lens 

M1-M6 — Scanner mirror MK — Mask for beam shaping 

L1-L3, La-Lc — Lens MT — Motor 

50 — Mask pattern 52 — Encoder 

54 — Drive roller 55 — Tension BURORA 
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OteflnX^fc^^/^*-* j 1 LX21ZL 
tztk. Z<mm.n?*—!? j #1uiei£jg§ix£jQX£ifc 

jc (ico^-{i3) £mz.?z^frzm%.-t& (*x. 

-y7'2 10. 2 2 0) . 

[0040] Xf-/ 722 OlCfcWt, j^jc-C$>S 

l^-ifH^i^TtTV^V^fc^^coT'. SOPSP 2 0 
{i3PXffii3f^^^ j jDXfflm ( Z<7)i%£im2]}UXm 

mB) iz&mi-&£?u-?x*vi-5izm&t:$-t2> 

(04(c)#B5) . 

[004 1 ] wcvmrnzLx. xf'yri4o-xf7 

T2 3 0«#JiI*<. fti: 2 0M > )ig$n^^t(Cj:O. 
1 0<0H2jDX®BfBfcJ:^m3JnX®WC^ 

Lxjvvxitwztiiftim.fei'a -y bscqc-rou— r 

[0042] SLLx-m l Jnx-9--f ^;koi^— !f!SMf jW» 

[ o o 4 3 ] w. i Sni^-f ?/Koifi 3irax®mc ic^tr 
51^-ffJt^7L^. Xf 772 1 OTSSR"? 
^-^ j 1 §iX^> t . j =4t^-S.<7)-e. Xf77* 
2 2 0T{ij>jc*<^i-f-&. tfc^'-ot. iCO^ 
¥)lltiO^'tCXT--y7-2 4 0^fr$tl§ . 

[0044] XT-.yT240K*5^-ai. MxWcnv 

[0045] WmX-te. & 1 aPX-9-^f i7/U^T Ltl 
tm%<?>X' . ¥Ml{iX x -y ri 2 0 fc»ff $ ftT . 
SI 1 JUXSIHJf AtCl^-nf $ tih X 0 C !f X* 

^x5^xjf^>-$ns (xf7mo) . tiTPiai 

izL-X^ Xf7714 0-Xf7r23 0<OW. 3 
IBl^'y5g$i^$v:i:^cJ; , ?. v-^ l oomi JnxgiBf 
A. S52ADXffiBfB*3J:tXm3jnXifmC(C*tLT>'^ 

[0046] -eLT. doi-p^Jnx-T-^ ^;u*<nHJSl 
0SS#i<&Vr, V-^ 1 OCOSII jDXffiffilrA. H2JD 
X®R>r B *5 «fc tXm 3 SDX@f9rC tc« fC0f^<D?bE)« 

[0047] .ItfUd&n 0coaDX-9--Y ^;^|*T-r§ 
t (Xf"/724 0) , Mm&2 0lz£-oX*>A>-y?2 

o±izm<7)Mxmmwif&t&m-&iz. mtt— 

[0048] ^riJ. >-^-y^2£OSHa^0{i. 04 
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[00491 zoioizz&migmmizis^-ai. 1 

CSS**** J: 3 CjDlflB)Jr*«»Wfc:iMELfcJiiIS- 
*t34 ate Ufce>T\ is^ls —fftZ&M K) 

[0050] 0 5 ^ i comicom 2e>mtmfe ^-r . 

[005 1] £*>$2£>2Bt0t i Ctt* ^*+-#"5*»6!7 
BthZolzLX^h. 

[ 0 0 5 2 ] -f&;b*>. U-lT***"**5fcJ:^TflWl 

*imt& F 0 V > X3 0 £ffi-r& 4 3 £ LT V . 
[0053JC V ^X h . 1 ^IW£PI1 

|bJ« n loeoiDXfiOf^itr^iiM^a -y hgca*m£co 

m&<?>U- ifmT.Zfro 4 3 fcLT^S . 

[0054] 0 6 ^ w^cogg 3 m&mt^-t. 
[0055] z<?>m3mmxii, vtnmmn 4 a e 

V-1rX3c*-r5l l zZL-oX\'- J fi&:X*-rV-fh<?>X' 
«i&<. flnxx^-^i l£XY:fr[6]K2#7c^i!rr!. 
Cttci^-CV-^ 1 Ot^-rsix-if^t^a^^lJ 
$-tM>4 3t::L-t^£>. 

[00 5 6]l6fcfcV^, ^is^U-^Sm&CDU 

(i, ^7^2, f-AxrU -y*3. fl|fa$7-4 
0. t'-A«7X;MK, 1/^X4 lSr^-UTiDl 
Xf— 1 1 ±&V—? 1 o izmtzftz „ 
[0057] Zcr>i%^-. 1 OCJi. 4-?«0fl|]X@ 

[0 0 58] a7«Cl<7)^3cOlGfe0iJ^J;SU— IfJUX 
¥JiISr*-rt«0T, 07iO7o-^-h(;fcv^-C(45fe 
013(070- ft-h^rvri 3 0ti4tf2 30 
5-^-y7*l 3 5*541X23 StCf^LTfcO, fl!!«S 

[oo 59] i-%h-hz<om3mmmiz)5^xi>. 10 

OlDXSBrC^^JlM^a -yMfctfiaSffiqcSrjgx. 
3 WDXfflW^I^SiJ^iet^P— y-'JOXSrtT 

fcvvctti^ m&mfiZ&Wr? &m\,z. inxxx-^* 

1 l£^»r^£4 3KLT^.S>07;'?>&. 

[ 0 0 6 0 ] 08 \,zZ(T>WiR<vm4mm*m-*. 



[0061] z<7)^4mmmxti. u-^^mnzwm. 

Ztlh k-A^ffl?X^ MKa~MKc£-09 £^4 

/^-y) 5 0*«vx^7°b-b 5 1 ±lzBf&Ztitzn 
-? , J-'?A?k-?hb&lZ^ Zizt>v-3"J—?X? 
MKa~MKc$r^E-^ MTa~MTc{C J; iXZtl^tm 

m.&w&hmt& z t itzx ixmmcomtt&xsjzz $o 

7^A7-y5 0 (50a, 5 0b) &M1RLX\/— 
V i im±lziiLW.Z-£&£z>l l zLXU&. ^-^MTa~ 
MTccr>\s\mmiZlZ*>l-y 5 2&*tl?timZ1xX 
$"J«SB2 0(4^ix4.xya-^5 2fcJ:^T«!m 

[00 62] .I<7)*g^\ O— ^'J— VX^MKa—MKc 
fcL ^OS=5rl.vx^/^->-5 0^. 

2mP]®±l,z ( H-tflttt: ) BE^SftTfc 0 . 
^PJMHffl<73VX^y^-V5 0aSrSK?-r?.%&<i, M 
>y^y^5rttL£ftaXa(c^-lF#Ba|f$*u ftfljg 

1^6. 5 3(ilII£iMye%&. 
[0063] -T^-^. 08tc*rf X l^— !fx4f 
7" 5 C 4 o T m$l $ ix^ #31£SS± ( Z commit 3 ^ 
Ui. S^O-^-S^-Ml, M3, M5i:. 
i[|tt<>'^-S7-M2, M4, M6fc, h'-AfiK^ffl 
7X^MKa-MKct. nrKBe^l'>'XLa~Lc*<ge 
$ix, Zflt>Z%i&LX\s— ¥%:&7-71 OlzfflMZ 
tlZkolzK-iX^htf. BJi&5$^r-$7-M2, 
M4, M6i:Brt!J3t^«U>XLa-Lcfc{4. i<7)lf^-X 

^[Sj^x^-f mm^m^xdiz^-yxa'o. ztit> 

<T)Xy4 H^lS(c:4o-C±ievX^MKa~MKc±^2 

ocoMitfaaxa. xbicix— v%ifi9m%i\i> 4 a 

[00 64] Ztlt^WsRr^-sy— M2, M4. M 
6&4^1teSfS&pyXLa— Lc<5D#ij)t4. $IJ^gB2 

o \z 4 -5 t p — r x ^ ^ -r 5 c^x ^ v mt t mm t x 

'fftytih. ^r*>\ 09tc:^-r4atw. rtRJ^tfO^S: <t> 
Xb$r«D#i.SIKcOBriKO'iy'-5 7-M2. M4. 

Men 4 i^iite^^<iU' yx La~ Lcnmmvmit *d- 

[0065] ^ioC, ClO^4l|]|fi0lKct3V%T(4, 

7X^MKa-MKcJl^. Jlix^b'-A^fflVX^ 
M Ka~M Kc $r £ i: 4 o t VX ^ ^ 

^-vSrfiP^C^fRT^ 5 4 a Lfec^-C, 7^^a7 

[00 6 6] =5r*>. Cic?)m40|ligMfc:iJV^7:t,. 3fe<0 
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m i commmm. i mtoJLWMzn-t&mn' a ■/ 
[0 0 6 7] hi oiiftnmsiz^Lfzmmmx'm^h 

f - VX ? M Ka— M Kc^^^f i> <T> 

X\ Z.<r>^\t^X9*mW±*kZ><nX'\$ts:<, -7X9 

[0 0 6 8] x:x3-r5 2a*tti&£*Ut : e-;J'MTV) 
o-7 5 5StC(i, ^-h#<^VX7 5 6#^$ft.T 

#9. ^-h«-rx^5 6tc{±. i wtnmz^m<r>m 

^S^X^^-ys 0#>l£|&3:ft.T^6. mmcoi'— 
b ft 5 6 til, l'—WfeWftiT* £ <fc a fc«fL 5 7 

[0 0 6 9] Lti&^X. Z\<7)i§r%\i. ^-^MTSrig 
feffi«)LT^-h«5 6 2:X^r|6l(-X7^ 

[0 0 7 0] 092&W21 Ofc^tycb'-Ajft^ 
ffl^x ? £ftO0 6 lz9ji L£S& 3 HJfcWciSffl-t £ J; 5 

[007 1] .TO01 Otc^L^v— Mif7X? 

y^-5 5-M2. M4. Me^^l^TlEftHrfllV'yXLa 

[0072] M^L^#SUfi0iJtcJoV>Tii:. iDl 

»T$-& t U— f JnlSr&T-f £ J; 3 K Lfc#, 1 r>ay 
1}UX.MTft<7)$Mlzm^-& b-?)V<7)i/B y h&Qt^f- 

mmmx'^v— ?>mzummzi&-Tz*th x act 

[ 0 0 7 3 ] 4fc . itfiftSSWCte. 1 ocDimSFrT* 

%msax.miX'cois~ mm zwrnz^tz ioiz l*: 
&w4 9)vx'<r)v— fmtnfflz^ mcoMxffimx'v 



[00 74] i<r^-t\ ±iBHSS^-rii. ywuxv— ? 
*)commmi^m^mm-t^ x?iz l^**, i ooan 

[ 0 0 7 5 ] ^m^Mmmr^zX-yX 1 ocoiD 

isM-ctfo i mmt: o <ow— s-fwis-rs x o iz-t 

[Hi] zn&mni&immim-m. 

im 2 ] i wimc i £ ripx»f^^^-r^ -< ^ 

f-v-K 

[03] mimjm£X&\s-V1}aiMft£irrryu- 

[04 ] sg i mmtmz ± u— fmim^i^-t^^ a 

[05] i<oaM8o»2iatw**^H. 
[06] io»»oaii3iat«*55^H. 

[08] z<omicD&4mmMzm-m. 
im9i m4mmMX"m^zt--j*f&Mm-?x7$:7f:-t 
0. 

[010] ^4HMCTT'fflV^h'-A^ffl-7Xi?c7)SE 

l-U-^Ws 2- is*/? 3-b'-AX7 

! o-T7~^ 1 1 -ftXf-y 2 O-ftJflspgB 

30 -F^l^yX 4 0 - (irfiI57- 4 

X 

Ml— M6--X=3f^$ 5- MK-h'-AM7^ 
L1~L3 % La~Lc— UVX MT-t-^ 



(8) 



1-47965 



(HI 3 



[02] 




-TP fi* 



4* 



t ^ 

x Jo 

5 x 



5? 

2 
in 

:r 



* to 

2 1 




(9) 



mm¥l 1-47965 



[123] 



c 



i 



1[s]M$U<Dfia$^vh&qc 

anxtH^ju&n 



I 



-110 



-120 



S&l AoxSfffa^W ^ 

— 

_ ^ 150 



130 



140 



F= 



,160 



-170 
-180 



Y ^ - 



C 



Eav^Ec 



190 
200 



C 



i=i+l 



-210 



j>jc 



220 



<1 



3_z 



240 



J 



230 



250 



u-tfJS4R#Jk 




[HI 0] 




(11) mmW- 1 1-47965 



[07] 



C®3 

x*/l/#-E 
• 2lQI;£f&jc 



I 



'100 



'110 



j=1 

I 



-120 



N Y 



-135 



140 



r 



tP ISIS 



I 



150 
160 



I 



/170 



180 



y ^ 



c 



X 



190 
200 



Eav^Ec 
E 



j=j + 1 



c 



I 



j> jc 



,210 

220 

Y 



2. 



.240 



235 



250 



( i ) 



